Abstract-In this paper, scientometrics was adopted to analyze the citation data of multiple articles to identify the paradigm shift in nursing management. Nursing management is crucial in health care practice. By analyzing 120 656 citations of 5958 articles regarding security and privacy in the health care field, published from 2003 to 2012 and obtained from the Science Citation Index and Social Sciences Citation Index databases, the intellectual structure of nursing management in health studies was mapped to determine its development. After executing keyword analysis and tag cloud analysis, "nursing," "management," "care," "health," "quality," "research," and "education" were the emerging topics related to security and privacy in the health field. The findings of this study can provide valuable insights and implications regarding the nursing management of health. The mapping results can be used as a valuable tool for researchers to access the literature in this field.
I. INTRODUCTION
The knowledge system of a discipline is also part of a more general knowledge system. It plays a basic role in the storage and propagation of knowledge in various disciplines, in formats such as journal articles, books, and monographs [1] . In the formal exchange of these three media (journal articles, books, and monographs), journal articles provide the most useful information because of the available timeline and evaluation of scholars.
In this study, bibliometrics and tag cloud analysis were used to determine the evolution of nursing management research from 2003 to 2012. An objective method, the invisible network of knowledge (INK), was used to investigate the applications of smart structures in the nursing management field.
An INK is defined as a set of interrelated invisible nodes. Each node serves a specific purpose for nursing management research, as in any other research field. By using quotation and cocitation analysis, this method can be used to explore the smart structures existing in any field, define its knowledge network, and depict the process of its knowledge diffusion.
The aim of this study was to provide nursing management researchers with a unique map to improve their understanding of nursing management-related publications and to provide a systematic and objective mapping of different themes and concepts in the development of the nursing management field. The linkages among publications were also identified and their statuses, positions, and contributions to the development of the nursing management field were verified. The principal methods used were citation and tag cloud analysis.
Therefore, an INK was applied to attain these research goals:
1) To establish a comprehensive list of the essential and most influential scholars, journals, books, and articles in nursing management studies by objectively analyzing the citations. 2) To provide crucial insights regarding the current and future research paradigms by using an INK to analyze nursing management research, as well as the related research of scholars and practitioners in the management field.
II. STUDIES OF ACADEMIC LITERATURE
Several techniques can be used to study a body of literature. The most frequently used method is the simple literature review, whereby a highly subjective approach is used to structure earlier works. Objective and quantitative techniques have recently become popular as available online databases increase. These techniques adopt author citations, cocitations, and systematic reviews [2] for examining the INK in the communication process identifiable in the written and published works of a given field. These techniques are attractive because they are objective and unobtrusive [3] .
Several studies have used bibliometric techniques to study the management research literature [4] - [7] . Based on research, no similar study has been conducted on the current research of nursing management. Therefore, it is hoped that the findings of this study fill a gap in the nursing management literature by applying citation and tag cloud analysis to a representative sample of the recent research on nursing management archived by the Science Citation Index (SCI) and Social Sciences Citation Index (SSCI).
III. METHODOLOGY

A. Research Method
A search for journals related to "nursing" and "management" was conducted using the SCI and SSCI databases. Thus, the scope of this research was the entire databases of the SCI and SSCI from 2003 to 2012. The SCI and SSCI are widely used databases and include articles published in over 8000 leading scholarly journals worldwide. Arguments that other online databases might also be used for such analysis exist; however, using the SCI and SSCI provided the most comprehensive and most acceptable Mapping the Intellectual Structure of Nursing Management  Cheng-Hua Wang, Yuan-Duen Lee, Hui-Lin Chou, and Jen-Hwa Kuo sources of nursing management publications. To collect the data, a keyword was used for identifying the relevant articles in the SCI and SSCI databases. Using "nursing management" as a keyword, 5958 journal articles were collected, which further cited 120 656 publications as references. The cited references in these papers included both books and journal articles. Bibliometrics and tag clouds were applied in this study.
B. Bibliometrics
The citation analysis method is mainly used to analyze the reference phenomenon or objects of journals, papers, and authors, and to explore the relationship between the sources of literature and citations. It can help researchers understand the current state of development of certain disciplines, the literature usage characteristics in the disciplines, the correlations among disciplines within the literature, and future trends of research through citation analysis.
C. Tag Clouds
Using tag clouds is advantageous because they are visually creative and easy to use; tag clouds can be used to assess cluster focus and is beneficial for content promotion. It is a more efficient navigation tool than traditional text-based information retrieval systems. Tag clouds can also support unexpected discoveries while browsing, and can be used as a visual summary of the database content.
Using tag clouds implements a preliminary search, addresses the social network angle, uses popular wisdom, accumulates gradually, and can facilitate innovative theories and diagnoses, providing a new thought direction. The tag cloud is a common display method used for the search results in folksonomy-based websites, presenting varying tag sizes according to the frequency and the popularity of the keywords. In other words, the tag cloud is a type of sole glossary that presents words in different colors and sizes; for example, a circular shape that succinctly presents the subjects indexed as applied in the network, enabling the immediate identification of popular tags. Each tag is a directional common subject group link and simultaneously one type of survey tool.
IV. RESULTS
A. Citation Analysis
To identify the key publications and scholars that have established the foundation of nursing management research, the citation data were tabulated for each of the 5958 source documents and 120 656 references by using Microsoft Excel. The citation analysis produced background statistics, as shown in the following tables. Table I lists the most cited journals in nursing management over the last decade, among which the Journal of the American Geriatrics Society, Journal of Advanced Nursing, and Jama-Journal of the American Medical Association were the three most cited journals. The general pattern of the most cited journals shows that nursing management research features strategic, management-, and medical-specific journals.
The most cited and most influential papers by the most influential scholars were then identified using the total counts of citations within the selected journal articles. As shown in Table II (Table II) . (Table III) .
B. Tag Cloud Analysis
In this study, the SCI and SSCI databases were used for analysis. The SCI and SSCI are widely used databases that include articles published in over 8000 leading scholarly journals worldwide. Arguments that other online databases might also be used for such analysis exist; however, the SCI and SSCI are the most comprehensive and suitable databases of nursing management publications. Unlike other prior studies, the data used in this study were not drawn from journals chosen by peer researchers [9] . Instead, the entire databases of SCI and SSCI from 2003 to 2012 served as the scope of analysis. To collect the data, a keyword search of the titles and abstracts of relevant articles was conducted. Using "nursing management" as the keyword, 5958 journal articles were collected and these articles further cited 120 656 publications as references. In stage 1, based on the results of the tag cloud analysis shown in Figs. 1 and 2 , the tag clouds are clearly visually impactful because the dominant words are immediately identifiable, rendering what was tacit within the document implicit. In this study, the changes in the use of words over time were analyzed, the tag clouds of the individual documents were described, and the prominent messages were identified (Table IV) . The largest tag (indicating the most frequently used term) is "nursing" (165 →678), and the other large tags are the words "management" (130→467), "care" (94→294) and "pain" (86→239), which are also dominant. The rest of the noteworthy keywords are "education" (17→82), "self-management" (11→53), "community" (11→45), and "guidelines" (8→36). Extensive research on nursing management was conducted during the past decade. In this study, nursing management research was investigated using citation and cocitation data published in the SCI and SSCI between 2003 and 2012.
The mapping of the intellectual structure of nursing management studies indicated that the field now has its own literature and that it has developed into a legitimate academic field. The publication of nursing management-specific journals, such as the The American Geriatrics Society, Journal of Advanced Nursing, and Jama-Journal of the American Medical Association, indicates that nursing management has gained the status required for an independent research field. Because the nursing management field is still new and the analysis has shown that it has an evolving structure, it is believed that nursing management publication outlets will gain the popularity and prestige that is required to become a more prominent academic field when the current paradigms and key research themes in nursing management studies, how they interrelate, and what they represent have been identified. As the number of scholars and resources contributing to nursing management increases, the academic environment conducive to the cross-fertilization of research ideas will be formed and nursing management as a research field will gain more momentum for further development. Hui-Lin Chou is a doctoral student at the Graduate School of Business and Operations Management, Chang Jung Christian University, Taiwan. She received her master's degree from the Department of Public and Cultural Affairs at National Taitung University, Taiwan. Her research interests include human resource management, nursing management, and public policy.
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